In this paper, we examine the pattern of asset concentration among 900 largest bank holding companies in the United States during 1986States during -2008. The entropy coefficient is used as a measure of concentration because it is said to be theoretically sound and superior to other models due to its decomposition properties (Theil, 1972 
INTRODUCTION
he Congressional Oversight Panel's 2009 Special Report on Regulatory Reform states that -financial crises are not new. As early as 1792, during the presidency of George Washington, the nation suffered a severe panic that froze credit and nearly brought the young economy to its knees. Over the next 140 years, financial crises struck on a regular basis-in 1797, 1819, 1837, 1857, 1873, 1907 , and 1929-33 -roughly every 15 to 20 years.‖ However, to avoid systematic risk as a prime objective, new financial regulation -including federal deposit insurance, securities regulation, and banking supervision -effectively protected the system from devastating financial crisis for more than 50 years. The safety and soundness of the financial system changed the attitude of financial firms and policy makers to see regulation as an impediment to efficient functioning of the capital markets. As a result, this attitude change led to the enactment of the Depository Institutions Deregulation and Monetary Control Act of 1980 -the most important federal legislation relating to the financial community since the 1930s, followed by several other banking acts between 1982 and 1999, such as the Riegle-Neal Interstate Banking and Branching Efficiency Act of 1994. These legislations encouraged consolidation of bank holding companies causing a substantial concentration of assets. Stiroh and Poole (2000) found that the rise in the concentration of assets among the 50 largest United States bank holding companies in the 1990s was almost entirely due to external growth through mergers and acquisitions.
In this paper, we use the entropy coefficient as a measure of concentration to examine the asset concentration pattern among 900 largest bank holding companies (BHCs) in the United States during 1986-2008. While there is wide array of concentration measures proposed in the industrial organization literature, the review of banking literature reveals that the k-firm concentration ratio and Herfindahl-Hirschman index (HHI) are predominately used to measure bank asset concentration (Yeyati and Micco, 2007) . The use of the entropy coefficient as a measure of concentration is said to be theoretically sound and superior to other models due to its decomposition properties (Theil, 1972) . Applying this methodology to the U.S. BHCs, we examine the pattern of By decomposing 900 BHCs in nine 100-subgroups and testing within-set and between-set concentrations of total assets and selected groups of individual assets, we find that the largest 50 bank holding companies had significant increases in asset concentration, while the remaining 850 bank holding companies did not exhibit a noticeable change of asset concentration.
METHODOLOGY
Ludwig Boltzmann (1877) has been credited for developing the entropy concept. Claude Shannon (1948) introduced probabilistic interpretation of entropy in information theory and Henry Theil, in his two books Economics and Information Theory (1967) and Statistical Decomposition Analysis (1972), developed some economics applications in relation to information theory. Entropy coefficient as a measure of concentration or diversity, is one of those economic applications that is said to be superior to other models due to its decomposition properties (Theil, 1972, and Attaran & Zwick, 1987) .
The entropy measure of concentration (C) is defined as:
where n is the number of BHCs and 
One of the properties of the entropy is that it could be decomposed or disaggregated into between-set and within-set entropies (Theil, 1972) . This disaggregation property is very useful when data are available for number of BHCs by size of their assets. In this study, we divide BHCs into subgroups ( 
When the total number of BHCs is divided into subgroups, each subgroup would analytically have its own concentration coefficient. Weighting Equation (2) 
Between-set entropy is defined by Equation (4).
The summation of Equation (3) and Equation (4) is the overall entropy measure of all BHCs.
SOURCE OF BANK HOLDING COMPANY DATA
We obtained financial data of BHCs from the Federal Reserve Bank of Chicago from the second quarter of 1986 through the third quarter of 2008. Table 1 depicts data used in this study 2 .
RESULTS
We selected the top 900 BHCs for our study due to their consistency and reliability. To determine the pattern of the BHCs asset concentrations, we divided these 900 BHCs into nine subgroups, with each containing 100 BHCs ranked by their asset size. After careful examination of the raw data, we decided to divide the first top 100 BHCs into two subgroups of 50 BHCs as well. Using Equation (1) through Equation (5), we analyzed the entropy coefficients of total assets for the 900 BHCs and each subgroup. The result is presented in Table 2 .
The total assets of the top 900 BHCs (Table 2 , Column 12) demonstrate a slight trend toward diversification between 1986-1990 (7.27 -7.59) and thereafter, a trend change toward concentration (7.59 -5.21). Clearly, BHCs were responding to the banking deregulations of 1980 through 1999. Please note that the 900 BHCs entropy coefficients would range from a minimum of zero to a maximum value of C = Log 2 900 = 9.81. The maximum value is used to calculate the concentration index where the higher value indicates lower concentration. The asset concentration index is calculated by dividing entropy coefficient by the maximum value. Obviously, since © 2011 The Clute Institute 1990, the BHCs have shown a remarkable degree of the total assets concentration increasing, which is indicated by the assets concentration index decreasing from 74% (7.27/9.81) in 1986 to 53% (5.21/9.81) in 2008.
Keeping each subgroup independent and applying Equation (3), the within-set entropy coefficient of each subgroup is calculated and presented in Table 2 , Columns 1-9. Since each subgroup consists of 100 BHCs, the entropy coefficients should range from a minimum of zero and a maximum value of C = Log 2 100 = 6.64. Column 1 is the result of the first top 100 BHCs total assets entropy coefficients and exhibits the same pattern of changes that occurred in all 900 BHCs total assets reported earlier. Entropy coefficients dropped from 5.87 (88%) in 1986 to 4.49 (67%) in 2008, signifying the concentration of total assets among the first top 100 BHCs increased. However, remaining subgroups (second top 100 through bottom 100) did not exhibit any significant increase in total assets concentration (Figure 1) . In fact, the t-statistics indicate slight diversification did take place in some subgroups during 1986 -2008. The result of the between-set entropy coefficients is given in Column 11 of Table 2 . The between-set figures indicate the extent to which the total assets of 900 BHCs are distributed among nine subgroups with each containing 100 BHCs. The entropy coefficient of 1.24 in 1986 declined to 0.56 in 2008, indicating a trend toward a greater between-set concentration 3 .
The result of the entropy coefficients clearly confirmed our observation of the raw data indicating that most of the asset concentration took place among the first top 100 BHCs. Given this observation, we further divided the first top 100 BHCs into subgroups of the top 50 and the bottom 50. The results of the entropy coefficients for the top 50 and bottom 50 BHCs total assets are given in Table 3 , Column 1, and Table 4 , Column 1, respectively. The top 50 BHCs subgroup shows a significant trend toward concentration of total assets (5.13 or 91% in 1986 to 4.23 or 75% in 2008) and the bottom 50 subgroup exhibits no concentration (5.60 or 99% both in 1986 and 2008).
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Applying the same methodology to the selected groups of individual assets (see Table 1 ), we further examine the concentration pattern of these assets for the top 50 and bottom 50 BHCs during 1986-2008. The results of the entropy coefficients of different assets are given in Tables 3 and 4 , Columns 2-8. The bottom 50 BHCs' entropy coefficients changed slightly while the top 50 BHCs entropy coefficients changed significantly for all selected types of assets. Entropy coefficients of mortgage serving assets for the top 50 BHCs increased from 3.40 in 1986 to 4.24 in 1991 and thereafter declined steadily, to 2.83 in 2008. Asset IV (as defined in Table 1 ) and SWAP instruments exhibited a major decline in entropy coefficients in relation to all other types of assets. The most noteworthy item was the entropy coefficients of the SWAP instruments by the top 50 BHCs that changed from 3.76 or 67% in 1986 to 1.84 or 33% in 2008. 
